Elasmomyces and Arcangeltella were erected by Cavara to receive those forms related to Hydnangium but having a columella. In Elasmomyces the gleba may pull away from the base of the substipitate columella at maturity, while in Arcangeliella the gleba remains attached to the columella although the peridium may break away from the base partially exposing the lower part of the gleba. Arcangeliella also has lactiferous ducts in the trama, the peridium, and the columella. These characters seem important from the standpoint of comparative morphology and are worthy of generic distinction.--The lactiferous ducts at times are scant and may require careful staining. The study of the columella in fresh material is rather simple, but in dry herbarium specimens it may not show more than as a line. If whole or large sections of specimens are present they may be made to regain almost natural stature by soaking, rendering even a slight columella apparent and readily studied. When the fructifications have been sliced thin, as in many of the older collections, this character may be ambiguous.
ANNALS OF THE MISSOURI BOTANICAL GARDEN
sperma is aberrant in the genus because of its sterile base and the shape of its spores, the two characters used by Corda and Tulasne in their later work. Consequently we prefer to regard Octaviania as a synonym of Melanogaster. 0. Kuntze in 1898 recognized this situation and proposed Octavianina, treating four species here placed in Hydnangium and four which we have treated as Arcangeliella. He failed to designate a type and apparently did not study specimens, basing his concept wholly on that of DeToni in Sacc. Syll. Fung. 7: 1]58-160. 1888. Any attempt to select a type must be arbitrary. One might choose Octaviania asterosperma and place all the species here treated as Arcangeliella in Octavianina, while if another species were chosen as the type species Octavianina would become a synonym of Hydnangium, which Kuntze also recognized as a separate genus. We prefer to overlook this name as a source of confusion. It has not been used to our knowledge since proposed by Kuntze.
Octaviana Rodway is evidently only an error in orthography and should not be given separate recognition.
Gymnomyces Massee & Rodway was based on G. pallidus and G. seminudus without designation of type. Clements & Shear, Gen. Fung. 356. 1931, selected G. pallidus as the type but gave no reasons for their choice. Since this species is described as having "no distinct peridium, " while G. seminudus has a " delicate external downiness which may be considered as a very rudimentary peridium," and since the principal character in Massee & Rodway 's generic description is "Peridium haud distinctum vel nullum, " their choice is reasonable. -Both species are here treated in Arcangeliella, most of whose species have a well-developed peridium even though at maturity it may be evanescent or easily dehiscent from the base or lower half of the fructification in several species. To recognize Gymnomyces for this group is also undesirable as it has been used for various groups of species and none of the essential characters has been ascribed to it. To adopt it would also be confusing. Arcangeliella was very carefully described with all the essential characters of the group and has had a continuous tradition since as additional species have been described. Therefore we propose to recognize it (although arguments from a strict interpretation of the International Rules of Botanical Nomenclature might be brought for Octavianina) and recommend Arcangeliella to the next botanical congress as a nomen conservandum.
Fructifications gregarious, hypogeous or emergent, fleshy, lactiferous; peridium thin, especially below, where it reaches the base in young specimens but where it is often evanescent at maturity; columella usually percurrent, sometimes branched; base more or less sterile, usually attenuated into a stipe-like attachment to the rhizomorphs, generally lactiferous; gleba fragile or cheesy, lactiferous, cavities variable in size, often minute, irregular, radiating more or less from the columella and base; basidia 2-4-spored; cystidia sometimes present; spores spherical to ellipsoidal, echinulate to verrucose, often alveolate or somewhat reticulate. Fructifications about 2 cm. in diameter, dark rufous drying liver-brown to russet or Hays brown, smooth, rooting base and columella with lactiferous ducts yielding a white milky juice which assumes a reddish tint on exposure to the air but disappears from the cut surface on drying; peridium drying 130-200, thick, composed of gelified, interwoven hyphae, the outer portion more compact, the inner portion filled with lactiferous ducts 6 jM in diameter; gleba white drying cream-color, finally cinnamon to cinnamon-buff; septa slightly lactiferous, composed of slender hyphae embedded in a gel; spores broadly ellipsoidal to subspherical, with few very fine spines and a thick epispore, 14.5-15.5 x 11-12 J.
H. galatheja was separated from H. Stephensii on its yellower color but it seems to be only a color variation, as microscopically neither Patouillard nor we have been able to separate it. Fructifications depressed-globose, 1-4 cm. in diameter, irregularly lobed, pale yellowish drying honey-yellow to isabellacolor, or chestnut-brown to cinnamon-brown; sterile base prominent, pulviniform, cartilaginous; peridium covering the upper half of the fructification, smooth to pulverulent, 85-130 L thick, very fragile and peeling badly in sectioning, yellowish, somewhat gelatinous, composed of coarse, yellow hyphae; gleba lemon-yellow, drying cinnamon-brown, cavities large, empty; septa 25-30 ,u thick, yellow to brown, composed of coarse, gelified, nearly parallel hyphae; basidia cylindrical, projecting beyond the hymenium a short distance, mostly 4-spored, sterigmata 5-6 1 long; spores ellipsoid, ovoid, coarsely and evenly verrucose, with thick epispore, averaging 12 x 8.5 A,, usually pedicellate, 11-14 x 8-10 IL, giant spores 14.5-20 x 11-13ju; odorless. Type: in Univ. Cal., Dodge, and Zeller Herb. Fructifications 0.8-2 cm. in diameter, spherical with attenuate base, flattened or plane above, some quite pyriform, "varying from light brown to a dark yellowish brown or maroon except on a limited area on the under side next to the very short stipe which is almost white" [Gardner], mummy-brown to clove-brown above and clay-color to olive-brown below (in alcohol), surface velvety; peridium 200-300 pu thick above, very thin or wanting below, sepia under the microscope, composed of radial septate hyphae perpendicular to the surface, forming pseudoparenchymatous tissue having cells about 9-10 x 11-13 a, the septa of the hyphae becoming constricted and finally abjointing spherical to oblong oidia-like cells from the surface of the peridium; base sterile, composed of septate, hyaline hyphae 3-5 IL in diameter, with lactiferous ducts 6-8 ,t broad, more numerous towards the attenuate point which leads to a heavy, branched rhizomorph; rhizomorphs pseudoparenchymatous, brown, supplied with numerous lactiferous ducts; columella variable from inconspicuous to percurrent, extending to the peridium above, sometimes with lateral branches, concolorous and continuous with the base, the few lactiferous ducts smaller than in the base; gleba fleshy, white or yellowish, drying isabella-color to brownish-olive, exposed near the base in older specimens, cavities small and irregular, somewhat radiating from the base and columella; septa hyaline, consisting of loosely interwoven, hyaline hyphae, few lactiferous ducts, 50-65 1A broad; cystidia hyaline, large, clavate; paraphyses cylindrical, obtuse, hyaline, septate, 19-20 x 4-5 'u; basidia hyaline, slender, clavate, 2-4-spored, 24-26 x 9-13 JL, sterigmata short, stout, 3-6 ,p long; spores mostly ovoid to ellipsoid, verrucoserugose, pedicellate, yellow-ochre to ochraceous-tawny, 12-14.5
x 9-11.5 /, one large vacuole, exospore thick. It is with some hesitation that we have included all these specimens in the same species. Fundamentally the structure is the same but there is much variation in size, color, and peridial measurements, apparently depending in part on the maturity of the specimen and in part on its subsequent reaction to processes of drying. The very loose character of the peridium as seen in preserved material allows for a variable amount of collapse on drying. The extremes when first encountered were recognized by us as distinct species, but with the accumulation of material intergrading forms have been seen, until in the present state of our knowledge we have failed to find clear distinctions. It is possible that further field work in Tasmania. Oregon, and California, with more careful relating of immature and mature specimens, may solve some of the problems raised in this group. Fructifications irregular in shape, up to 3 cm. broad; surface very smooth, yellowish drying tawny; columella thin, white, reaching about halfway to the apex; peridium tough, easily cracking off when fresh, drying 320-400 u thick, pseudoparenchyma with compact prosenchyma near the surface, and with lactiferous ducts; gleba creamy, drying antimony-yellow, compact; septa 25-35 tt thick, prosenchyma with lactiferous ducts; spores spherical, very finely and deeply alveolateechinulate, dark yellowish, 11-15 it; strong odor of witch-hazel (Hamamelis).
Coniferous association. Northern California. November. In this species the peridium is shell-like, easily cracking off, hence the name. The wood rats and pine squirrels eat the fructifications and seem especially fond of the peridium. Fructifications 1-2 cm. in diameter, drying black; fibrils present, adnate, black, scanty; columnella probably present (although the specimens available have all been sliced too thin); peridium 140-180 jI thick, composed of yellowish varicose, vesiculose hyphae, sometimes simulating pseudoparenchyma, 5 p in diameter, with latex ducts in the outer portion of the peridium; gleba drying Brussels brown, mottled or marbled by the veins, cavities filled; septa dimorphous, the thicker septa plate-like walls, white, 60 ji thick, composed of hyaline, varicose, vesiculose hyphae, sometimes pseudoparenchymatous, occasionally with lactiferous ducts, the thinner or true septa 20-30 i thick, yellowish, composed of slender, gelified hyphae; spores spherical, 9-14.5 ji in diameter, dark brown, echinatetuberculate, with conical spines.
Tasmania. This species is very similar to A. asterosperma in tissue structure, color, and color and markings of spores. It differs, however, in size of spores and the more numerous and smaller echinulae. The specimens examined of Gymnomyces flavus were young specimens of A. tasmanica in which the mature spores were identical with those of the latter. Fructifications irregular-reniform, about 4 x 6 cm., russet in alcohol (1934), surface irregularly reticulate-sulcate; sterile base scarcely more than a thickening of the peridium; columella conspicuous, fruticose, branching near the base but branches percurrent; peridium 1200-1440 u thick in alcohol, composed of densely tangled hyphae without and loose periclinal hyphae within, gelified with abundant large lactiferous ducts 11-12 u in diameter; gleba ochraceous-tawny, cavities ovoid, radiating from the columella; septa 110-120 im thick, composed of loose, periclinal hyphae with large lactiferous ducts, not so completely gelified; basidia 2-spored, subeylindric, 37-40 ,u long, the upper third collapsing after the separation of the spores, sterigmata short; spores spherical, with short ridges and slender, blunt spines, yellow, 9-12 , in diameter.
Sarawak, Borneo, known only from the type collection. diameter, pinkish or pale rose when fresh, drying ashy or buckthorn-brown to isabella-color; sterile base attenuate, short or inconspicuous; columella rudimentary or percurrent, confluent with the peridium above, always very thin; peridium smooth and persistent above, evanescent below, early breaking away from the sterile base, 50-80 IL thick, of large-celled pseudoparenchyma with large superficial hyphae giving a silkiness to the surface; gleba pale, drying chamois to isabella-color or grayish, fragile, cavities relatively large, mostly radiating from the base and columella; septa thin, fragile, drying about 40 /A thick, of loosely woven, often gelified hyphae with lactiferous ducts; basidia mostly 2-spored, subeylindrical, 40-60 x Fructifications subspherical to reniform, up to 5 x 3.5 cm.; surface tubercular-verrucose, pulverulent, with numerous fibrils, pure white with pinkish flecks which disappear, becoming greenish passing to deep olive, dirty brown to the touch, avellaneous or warm sepia to wood-brown or bister in alcohol, drying cinnamon-buff to sepia or even black; sterile base pulvinate to palmate in vertical section, prosenchymatous with hyaline lactiferous ducts, on drying prosenchyma partially collapsing; peridium 320-480 iu thick, drying 150-200 A,, hyphae with vesiculose cells on the outside, within prosenchyma of large, vesiculose cells and relatively few lactiferous ducts; gleba white, exuding a salmon-tinted milk, brownish turning blue-black on exposure, becoming warm sepia in alcohol, and drying cinnamon-brown to Prout 's brown or snuff-brown; cavities comparatively large, more or less radially arranged, filled with spores; septa hyaline, prosenchymatous, of large, vesiculose cells often appearing pseudoparenchymatous, with lactiferous ducts, the larger, plate-like septa 110-150 jk (drying 75-100 ,A) thick, the smaller septa 30-35 ,u (drying 20-25 ,t) thick; basidia short, clavate, 20-22 ,x long, 4-spored, sterigmata 5-6 ,u long; cystidia fusiform, 50-60 x13-14 IA; spores spherical, thickly covered with large conical to pyramidal spines 2 I long, 13-16 ,x in diameter including the spines, warm sepia; odor of acrid meal; latex salmon-color.
Europe and eastern North America. The texture, the dark color of the spores, and the spore-filled cavities apparently led Vittadini to include this species in his genus Octaviania (Melanogaster Corda) where it was sharply distinguished from the other species of the genus by its starshaped spores. white with cut surface cartridge-buff or a little darker below. These drawings seem to have been based on another specimen, perhaps the one in Upsala, which is much less expanded.
Fructifications hemispheric when young becoming deep infundibuliform, resembling Cantharellus floccosus in habit (judging from the dried slice), pileus drying Sayal brown, flesh thick about the depression, abruptly thinning beyond the disc; peridium continuous over the top of the pileus, about 30 / thick, of compact, thick-walled, periclinal hyphae, flesh of large, loosely woven, thin-walled hyphae with lactiferous ducts; stipes short, merging into the flesh of the pileus, sometimes resembling the tissues in the stipe of Lycoperdon, drying Sayal brown; gleba decurrent, deep olive-buff with snuff-brown septa, cavities contorted, empty, open below; septa variable in thickness, similar to the flesh in texture; basidia clavate, 2-4-spored, soon collapsing; spores ellipsoidal to subspherical, echinulate, asymmetrically placed on the sterigma as in the Hymenomycetes, 11-12 , in diameter.
Known only from the type collection. Fructifications 3-14 cm. broad, resembling a stout agaric or Boletuss, cap irregular, at first conic then expanded and almost plane, margins irregular to sinuate, surface smooth, viscid, pale tan to dark brown when fresh, drying fawn-brown to army-brown or cinnamon-buff; stipe short, thick, central, up to 3 cm. thick, 3-7 cm. long, white, brittle, hollow-stuffed, bulbose at base, abruptly attenuated below bulb, subglabrous to innatefibrillose, homogeneous inside, of longitudinal, meshy fibrillae of fine hyphae; gleba white at first, drying warm buff with vinaceous tints, spongy as in Gautieria 'morchelliformis, expanded, more or less radiating from the center of the pileus, free to adnexed, exposed below, covered by a peridium above, cavities large, labyrinthiform; peridium duplex, about 250-380 X thick, inner layer 150-250 e thick, loosely stupose with ropy strands
